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747 FUEL TANK CERTIFICATION REQUIREMENTS 

Search of ATP data for certification requirements when the accident airplane 
was built. 

Certification Basis: 747-100 approved December 30, 1969 

[FAR Part 1, FAR Part 21, FAR P a r t  36, FAR P a r t  25 effective 
February 1, 1965, Amendments 25-1 through 25-8 plus 25-15, 25-17, 
25-18,  25-20dand Amendment 25-39 transmitted by FAA letter dated 
February 4, 1977, [and special conditions summarized for record 
purposes as enclosed with FAA letter to The Boeing Company dated 
February 20, 19703 Special Condition 4A, revised to apply to 
airplanes with the landing gear load evener system deleted, w a s  
recorded as attachment to an FAA letter to The Boeing Company 
dated May 12, 1971. 

Amendment 25-46, Section 25.803(d) transmitted by FAA letter to 
The Boeing Company dated September 2, 1983. This is limited to 
all passenger configurations and 6/7 pallet combi Configurations 
for Model 747-100, -200, and -300 series airplanes. 

Special Condition No. 25-61-”7-1 for occupancy not-to exceed 32 
passengers on the upper deck of airplanes with spiral staircase 
was transmitted to The Boeing Company by FAA letter dated 
‘ebruary 26, 1975. 

Special Condition No. 25-71-NW-3 for occupancy not to exceed 45 



The Coeing Company 
Comxrci a1 A i  rpl ane Group 
747 Division 
Sea t t le ,  Uashington 98124 

Attention: R.J. Schroers, Ainvorthiness Manager, FS 01-04 

Subject : Type Certif ication Basis for  the Boeing 747-100 Series Aircraft' 
-- 

. .  
Gentlensn: 

The purpose of this le t te r  i s  t o  provide a single docmented smmary o f  the 
subject codel a i r c r a f t  i n  order t o  sim7lify future references and avoid 
possible oaissicns ir, the use o f  such information. As you will recall we 
had 'agreed to  th i s  procedwe 'duri  ng our f i  na l  Type Certi f i  cation Board 
Meeting. 

The cer t i f ica t ion  basis ccnsis ts  o f :  

(a)  FAS P a r t  1 ,  "Definitions 2nd Abbreviations" 

(b) FAR P a r t  21, "Certif ication Procedures for  Products and P a % "  

(c) - FAR P a r t  .25, "Ain:lor:hinsss Standards : ' Transport Category Airplanes ," 
effect ive 30 3un3 1956, x i th  A w n d x n t s  25-1 t h r o u g h  25-8 p l u s  Anend-. 
R e n t s  25-15, 25-17, 25-15, and 25-20. 

(d) 

( e )  FAR Part 36, "Xoise Standards: Aircraft  Type Certif ication" 

Special Conditions transmitted herexi t h  dated 30 December 1969. 

. .  

( f )  - FAA zpproved Boeing Cocment C6-30881 en t i t l ed  "Cabin In t e r io r  
Material, FlarrmaSility Discrepancy List of Certain Airplane i n  

- Service I.iod2.l 747" 

Sincerely,  

4 Chief, k i r c r s f t  Engineering Division 
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SPECIAL CONDITIONS 

NO. T i t l e  

AIRFRAME SPECIAL CONDITICNS 

1. F l i g h t  Controls 
2. Sonic Fatigue Strength 
3. Continuous Turbulence 
4. Landing Gear Cr i te r ia  
5. MLE Stroctural Condi t i  ons 
6. Wheels Up Eriergency Landing Condition 

SYSTEMS AND EQUIPMENT SPECIAL CONDITIONS 

Operati on U i  t h o u t  E l  ectri cal Power 
Passenger Evacuati on and Crashworthi ness 

.. 

1. 
2. 
3. Pressurization System 
4. Iner t ia l  tiavigation System 

PROPULSION SPECIAL CONDITI 016 

1. Engine Instal la t ion 
2. Fuel Systen Continuous Feed 
3. Unusable Fuel 
4. Pressure Fueling Systern 
5. Fuel Tank Outlet Screens 
6. 
7. .  O i l  Tack T e s t s  
8.  Engine Air In l e t  
9. Engine Air Gleed System 
10. Thrust Reversing System 

.11. Engine Control Systen 
12. Engine Ignition System . 
13. F l u i d  Shutoff Valves 
14. Air turbine S tar te rs  
15. 
16. Negative Acceleration 
17. Compressor Black Vibration 
18. Lines and F i t t i n g s  

Fuel System Fi l te rs  Ice Protection 

Fuel Vapor I Sni t i  on Protecti on 

FLIGHT TEST SPECIAL CONDITIONS 

1. Operational V-li Envelope 
2. Envi ronnientai Tes t i  ng 
3. Out-Of-Triz Condition 
4. In-flight T h r u s t  Reversal 
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AIRFWV~E SPECIAL CONDITIOFlS . .  

1- F:AR 21.21(b)(2), FAR 25:677(c) and FAR 25.695Ca1, cb), and CC) - Flight 
Controls 

(Ref 2) 

Eliminate FAR 25.677(c), first sentence; FAR 25.695(a), [b)* and (c) and 
rep1 ace with:  

"The a i r c ra f t  must be sbown by anal'ysis, tests or both, t o  be ca able o f  

j aming  i n  the f l igh t  control system and surfaces (including trim, l i f t ,  
drag and feel systems), w i t h i n  the normal f l i g h t  envelope, wi thou t  r e q u i r i n g  
exceptional p i l o t i n g  skill or  strength: 

(a)  Any single fa i lure ,  excluding jaming (e.g., disconnection or fa i lure  
of mechanical elements , structural failure of hydraulic components, 
such as actuators, control spool housing and valves). 

(b) Any probable combination of fa i lures ,  excluding j m i n g  (e.g. dual 
hydraulic system fa i lu re s ,  any single f a i lu re  i n  combination with any 
probable hydraulic o r  e l ec t r i ca l  fa i lure ,  e tc . ) .  

continued safe f l igh t  and landing after. any of the following fai 7 ures or 

(e) Any j z m  i n  a control position normally encountered during takeoff,  
climb, cruise, normal turns, descent and landing, unless the jam is  
shown t o  be extremely improbable or can be a l lev ia ted .  

Runaway t o  an adverse position and jam i f  i t  is probable that  such 
runaway and subsequent jamming can occur." 

(d)  

2. FAR 21.21(b)(2) and FAR 25.571 - Sonic Fatigue Strenqth 

(Ref 1 )  

Boeing will show by t e s t s ,  analysis and supporting tes t s ,  o r  by the service 
his tory of airplanes o f  similar s t ructural  design and sonic exci ta t ion 
envi ronrnent, t h a t  

(a )  Sonic fatigue cracks are  not probable i n  any par t  of the f l i g h t  
structure subject t o  sonic excitation; or 

(b) Catastrophic fa i lure  caused by sonic fatigue cracks i s  no t  probable, 
assuming t h a t  the loads prescrihed i n  FAR 25.571(c) are appl ied  t o  
a l l  areas affected by those cracks. 

* 

. 



2. 

3. FAR 21.2l(b)(2) and FAR 25.305tc) - Contfnuous Turbulence 

(Ref 1 )  

The dynamic response of the airplane t o  yertlcal and la teral  continuous 
turbulence must be accounted for. 

4. FAR 21.21(b)(2), FAR 25.471 through 25.511, FAR 25.573, FAR 25.721 *rough 
25.727 - Landing Gear Cr i te r ia  

(Ref 4 )  

FAR 25.471 through 25.511, FAR 25.573, FAR 25,721 through 25.727 have been 
re t a i  ned , modi f i ed or rep1 aced by t h e  fol  1 mi ng paragraphs : 

GENERAL 

The general design c r i t e r i a  of FAR 25.471 i s  direct ly  applicable. 
The basic landing gear dimension data  s h a l l  be expanded t o  include the 
additional main gear units . 
GROUND LOAD CONDITIONS AKD ASSUMPTIONS 

The cri teria specified i n  FA2 25.473 i s  applicable for the design 
l and ing  ccniiticns s x t z p t  as noted i n  Paragraph (f). 

LANDING GEAR ARUNGENENT 

The multiple oleo main gear configuration does n o t  meet the "conven- 
t ional arrangement" requiresent o f  FAR 25.477, w i t h  respect t o  the 
application of Paragraph (d)  t h r o u g h  (9). The landing impact design 
conditions shall r e e t  the s t ruc tu ra l  i n t en t  o f  FAR 25.479 through 
25.485. 

LEVEL LANDING CONDITIONS 

The level l m d i n g  c r i t e r i a  o f  FAR 25.479 shall  be directly applicable. 
The four miin gear u n i t s  sha l l  be assumed to  contact the ground w i t h  
the airplane longitudinal ax is  i n  a horizontal att i tude.  

a 

TAIL-DOWN LANDIn'G CONDITIONS 

The airplane shall be assumed t o  contact the ground i n  any t a i l  down 
a t t i t ude  between level and maximum t a i l  down att i tude allowing clear- 
ance with the ground of each pa r t  of the  airplane other than the main 
gear wheels. The airplane fonqard velocity cmponent shall  be the 



The landing  gear  units and t h e  l and ing  g e a r  suppor t  structure will be 
designed f o r  a limit v e r t i c a  load  factor  of 2.0 ac t ing  a t  t h e  a i r p l a n e  
c e n t e r  of grav i ty .  The drag and s j d e  loads w i l l  be assumed zero. 

3. 
des igned  i n  FAR 25.481. Each main 'gea r  u n i t  s h a l l  be designed fo r  i t s  
most c r i t i ca l  combination of vertical load  and drag load. A l l  o t h e r  
criteria i n  FAR 25.481 no t  superseded by t h e  above criterla s h a l l  be 
d i r e c t l y  app l i cab le .  The d i s t r i b u t i o n  of loads  between t h e  g e a r  u n i t s  
for t h e  effects of critical cmhinations o f  spin-up and spring-back 
loadings  on the main gear  u n i t s  must b e  cons idered  for t h e  gea r  u n i t s  
and t h e i r  suppor t i  ng structure. 

GNE-WHEEL LkiWIEiG COHdITION 

Unless t h e  a i r p l a n e  and landing g e a r s  are designed for equ iva len t  o r  
more critical condi t ions ,  t h e  a i r p l a n e  will be assumed t o  land i n  a 
level p i t c n  a t t i t u d e  a t  design l and ing  weight  with a descent  velocity 
o f  7 fps a t  tiie maximum roll ang le  a t t a i n a b l e  wi th in  t h e  geometric 
l i m i t a t i o n s  of the a i rp l ane  wi th  t h e  c o n t a c t  velocities and g e a r  
loading  cond i t ions  of FAR 25.479(a), (b), and (c) .  

NOTE: This  condi t ion  need not be coupled w i t h  ettfier a 6 ft,/sec. 
landing  a t  maximum takeoff  we igh t  or a 12 ft./sec. r e se rve  
energy  drop test. a 

SIDE LOAD CONOITIOHS 

On t h e  main gear  u n i t s ,  s i d e  loads  of 0.8 of t h e  vertical r e a c t i o n  
(one one s t d e )  ac t ing  inv;ard and 0.6 of t h e  vertical reac t ion  (on t h e  
o t h e r  s i d e )  a c t i n g  outward must be combined w i t h  one-half o f  the 
maximum v e r t i c a l  ground r eac t ions  ob ta ined  i n  t h e  level landing,  t a i l -  
down 1 andi ng , o r  rol l ed  a t t i  t ude  1 andi  ng cond i t ions  . These 1 oads 
s h a l l  be assunied appl ied a t  t h e  ground- c o n t a c t  p o i n t  and t o  be r e s i s t e d  
by t h e  i n e r t i a  of the a i rp l ane .  .Drag loads  may be assumed t o  be zero. . 
RE 8 OUX 0 LA:{ 0 I IiG CO Ni l  I T I ON 

The c r i t e r i a  of FAR 25.487 s h a l l  be d i r ec t ly  appl icable .  

GROUiiD HAtiuLIlG COIiDITIONS 

The c r i t e r i a  of FAR 25.489 s h a l l  be d i r e c t l y  appl icable .  The main 
g e a r  l oad  e q u a l i z e r  system s h a l l  be  assumed f u l l y  e f f e c t i v e  f o r  des ign  
l i m i  t ground Iiandl i ng condi t i  ons . 
The assumed e f f ec t iveness  o f  t h e  main g e a r  l oad  equa l i ze r  system mus t  
be v e r i f i e d  by appropr ia te  full-scale ground load tests and measurements. 

TAKEOFF RUN 

The c r i t e r i a  of FAR 25.491 s h a l l  be directly appl icable .  



4. 

(k) BRAKED ROLL CONIjITIOHS 

The c r i t e r l a  o f  FAR 25.493 shall be direct1 
gear vertical and drag loads shall be equal r y dist r ibuted among the 
main gear un i  ts . 

applicable. The main 

(1) TURNING 

The c r i t e r i a  of FAR 25.49s shall be directly applicable. The main 
gear vertical loads shal l  be assumed f u l l y  equalized on the two main 
gear units on cne side of the airplane centerl i ne. 

(m) TAIL-WHEEL YAHING 

i(ot applicable t o  this airplane. 

(n) NOSE-WHEEL YAN 

The c r i t e r i a  of FAR 25.499 shall be directiy ap l icab le .  The tenninol- 

one si de of the airplane centerl i ne. 
ogy shal l  be interpreted t o  apply braking tQ a1 ! main gear wheels on 

8 .  

( 0 )  PIVOTIIiG . 

The c r i t e r i a  of FAR 25.503 shall be app l i ed  individually to  each wing 
main  gear u n i t .  In cidditioii, a11 main gear u n i t s  shal l  be designed 
for the scrubbing and/or torsion ioads induced by pivoting aDout the 
most c r i t i c a l  p o i n t  consistent w i t h  the avai lable  main gear braking 
on one s ide o f  the airplane and the ava i lab le  th rus t  and torque on 
the airplane. I-laximum s t a t i c  engine t h r u s t  must be considered only 
on the engines on the opposite side of the airplane centerline from 
the pivot point. 

. 

( p )  REVERSED GRAKIir’G 

The c r i t e r i a  o f  FAR 25.507 shall be d i r e c t l y  applicable. 

(9) TOI*IIilG LOADS 

The c r i t e r i a  o f  FAR 25.509 shall be d i r e c t l y  applicable. 

( r )  GROUND LOW: ASYt.blETR1 CAL LOADS ON MULTIPLE-WHEEL UNITS 

The c r i t e r i a  of FAR 25.511 shall be d i r e c t l y  applicable. 

( f )  FATIGUE EVALUATION OF LhYDII<G GEAR 

The c r i t e r i a  of FAR 25.573 shall be d i r e c t l y  applicable. 



* .  - .  

5. 

5. 

. 6. 

( t )  SHOCK ABSORPTION TESTS 0 

The nose gear, body main gear, and wing main gear sha l l  -be separately 
drop tested t o  the requirements of FAR 25.721 through 25.727. Uistri- 
but ion of effect ive weight on the wing o r  body main gear u n i t  S h i l l  
be made i n  a rational o r  conservative manner consistent w i t h  the ai r -  
plane a t t i t ude  being simulated. The effect of the load equalizer 
system sha l l  be simulated dur ing  the wing and body main gear drop 
tests . 
UOTE: The wing landing gear need n o t  be drop tes ted  i n  the one-wheel 

landing condition coupled High the 6 ft./sec. m a x i m u m  takeoff 
Height landing o r  the 12 ft./sec. reserve energy landing.  

Documented substant ia t ion o f  the des ign  c r i te r ia -sha l l  include a , 

dynamic t a x i  analysis, dynamic landing analysis, and er t inent  gear 

s 

load data obtained from gear instrumentation dur ing  f ! i g h t  testtng. 

FAR 21.21(b)(2) and FAR 25.609 - Main Landing Gear Structural Considerations 

(Ref 1)  

The main landing gear system must be designed so - tha t  i f  i t  f a i l s  due to  
overloads d u r i n g  takeoff and landing (assuming the overloads are. symetr ical  
about the longi tudinal axis  of the airplane) the f a i lu re  mode is no t  l ike ly  
t o  puncture any par t  of t h e  fuel system including t h a t  contained i n  the 
fusel age. 

FAR 21.21 (L)(2) and FAR 25.561 - Wheels-Up Landing Emergency Condition 

(Ref 1) 

. 

The airplane must give each. occupant every reasonable chance o f  escaping 
serious injury when the airplane is assumed t o  make a wheels-up landing on 
a prepared runway. 



J *  

2. 

3. 

4. 

6. 

SYSTEMS AND EQUIPMENT SPECIAL CONDITIONS 

FAR 21.21 (b)(2) - Operation Mi thout Electrical  Power 

(Ref 1) 

Boeing w i l l  demonstrate i n  f l i g h t  a t  the maximum cer t i f ica ted  a l t i t ude  
sat isfactory operation of the airplane for a period of not  less than  five 
minutes w i t h  the electr ical  power systems inoperative; inc luding  AC power 
and battery. The five minute  period i s  based on the time considered 
necessary f o r  a f l i g h t  crew t o  diagnose the d i f f i cu l ty  and return the 
operative portion of the sytem t o  service. 

FAR 21.21(b)(2), FAR 25.803 - FAR 25.815, and FAR 25.853 - Passenqer 
Evacuati on and Crashnorthi ness 

(Ref 1) 

Additional and revised passenger evacuation and crashworthi ness require- 
ments are l i s t ed  i n  Boeing Document "Special Passenger and Crashworthiness 
Requirements for  Type Certification-Model 747.," clb-30800, which mus t  be 
approved by the Chief , A i  rcraf t Engl  neeri ng D i  v i  s i  on, FAA Wes ten Regi on. 

FAR 21,21(b)(2) - Pressurization System 

(Ref 1)  

Since the maximum cer t i f icated a l t i tude  is t o  be more than 40,030 f e e t ,  
the cabin a1 ti tude shall not exceed 40,OOil f e e t  a f t e r  the loss o f  a typical 
s k i n  panel bound by the crack stopper pat tern,  door seal, window, or  
windshield, unless the design i s  such-that  a loss of windshield is  extremely. 
remote. Compli ance may be demonstrated by analysis , considering approved 
emergency descent procedures w i t h  a 17 second .delay a f t e r  the 10,COO fee t  
warning horn nas sounded. 

FAR 21.21(b)(2) - Inertial Naviqat ion System 

(Ref 5) 

When a t t i  tude i nfornation and e i  ther heading information or  heading 
s tab i l iza t ion  i s  supplied by a single s tah i l ized  source t o  the bank and 
pitch indicator required by FAR 25.1303(a)[7) and the direction indicator 
required by FAR 25.1303(a)(8), and by a second single s tabi l ized source 
t o  duplicates of these instruments required by FAR 25.1321 or any operating 
rule ,  an additional source of a t t i . t ude  reference must be provided for use 
of the f l i gh t  crew." - 

. 



7. . 

. 

PROPULSION SPECIAL CONDITONS 

. 1- FAR 21.21 (b)(2) and FAR 25.903{d) - Engi.ne In s t a l l a t ion  

(a) The airplane shal l  incorporate design features w i t h  respect t o  the 
engine ins ta l la t ion  t o  minimize the poss ib i l i t y  o f  hazard t o  the 
airplane i n  the event of engine rotor  o r  blade failures o r  i n  the 
event of internal engine fires which may burn througlr the engine case. 

(b) Consideration shal l  be given t o  the effect of whirl mode re su l t i ng  
from engine unbalance or from the effect of an engine mount failure. 

FAR 21.21(b)(2) and FAR 25.955 - Fuel System Continuous Feed 

(Ref 1)  

The fuel system shall  provide for continuous feed of a l l  fuel t o  the engines 
wi thout  interruption of fuel flow due t o  depletion of fuel i n  tanks other 

% 

2. 

. than the main tanks. 

3. FAR 21.21(b)(2) and FAR 25.359 - Unuseble Fuel 

(Ref I )  

The amount of fuel i n  each t a n k  which becomes unusable w i t h  a c r i t i ca l  t a n k .  
pump inoperative shall  be determined and included as information i n  the 
Ai  rpl ane F1 i gh  t Nanual . 

4. FAR 21.21(b)(2), FAR 25.969 and FAR 25.979 - Pressure Fut i l inq  System 

(Ref 1)  

(a) The pressure fueling system shall have an automatic shutoff device t o  
prevent f i l l i n g  the expansion space i n  the fuel t a n k s .  
sha l l  be checkable for  proper operation before fueling and s h a l l  
provide indication of fa i lure  of the device t o  operate. 

This device 

(b) The ef fec t  on the expansion space of d i f f e ren t  ground att i tudes which 
may be expected i n  service shall  Le determined. 

(c) The fuel system shal l  be designed such tha t  over f i l l ing  the tanks will 

event of  failure of the automatic shutof f  device. 
this condition shall  be demonstated by t e s t  under the most critdcal 
fueling condition. This condition shal l  consider fa i lure  or malfunction . 

. 
t not cause structural  damage t o  t h e  tanks from f l u i d  pressure i n  the 

Compliance w i t h  



. 
0. 

. o f  fuel pressure r e g u l a t i o n  i n  the fuel delivery system. I f  the fuel 
I tanks are not designed t o  wi ths tand  unregulated fuel delivery pressure, 

a means either t o  regulate manifold pressure or  t o  prevent overpressure 
or t o  warn of overpressure i n  the fuel tanks shall be provtded. 

5. FAR 21.21(6)(2) and FAR 25.977 - Fuel Tank Outlet Screens 

The fuel system ou t l e t  screens i n  the fuel tanks shal l  be of a type whfch 
is not subject t o  clogging by ice formation OR the screen. The design shal l  
be such as to  minimize the ingestion of foreign matter through the screen. 

6. FAR 2\.21(b)(2) and FAR 25.997 - Fuel System Fi l te rs  Ice Protection 

(Ref 1) 

The fuel system f i l t e r s  sha l l  be protected against clogging by ice forma- 
. t i o n  from water entrained i n  the fuel a t  low temperatures. 

7, 

8. 

9. 

10 0 

FAR 21.21(b)(2) and FAR 25.1015 - O i l  Tank Tests 

(Ref 1 )  

I f  a presurized o i l  tank is  used, the tes t  pressure for s t ructural  substan- 
t i a t ion  shall not be less  t h a n  5 psi above the maximum system pressure. 

FAR 21.21(b)(2) and FAR 25.1091 - Engine Air In l e t  

(Ref 1) 

The engine a i r  i n l e t s  shal l  be protected against the ingestion of hazardous 
quanti t i e s  of  water or slush d u r i n g  operation on wet runways. 

FAR 21.21(b)(2) and FAR 25.1103 - Engine Bleed Air System 

(Ref 1 )  r 

(a )  The engine bleed air system shall  be designed such t h a t  no h a z a r d , t o  
the airplane will r e s u l t  i n  the event of a bleed d u c t  fa i lure  between 
the bleed a i r  source and the airplane bleed service. 

(b) Engine operation shal l  not be adversely affected when the maximum 
amount of compressor bleed air is being extracted. 

FAR 21.21(b)(2), FAR 25.1155 and [new] FAR 25.933 - Thrust Reversing System 

I 
! 

I 

(Ref 1)  

(a) The thrust reversing system s h a l l  have means t o  automatically retard 
the power control t o  a low thrus t  position i n  the event of inadverte 



9. 0 

actuation of a thrust  reverser  caused by a malfunction i n  the pYerSIng 
system. 
system shall  be provided t o  prevent application of thrust greater  than 
fotlrtard idle  thrust wher the th rus t  reverser i s  not i n  the position 
for reverse thrust, except t h a t  a higher fornard thrust leyel w f l l  be 
acceptable a t  the reverse inter lock position i f  i t  is shown that  
directional control of the  airplane can be maintained under the most 
critical reversing condition wtth a malfunction of  a reverser. 

b) I f  the thrust reversers a re  not type cer t i f icated with the  engine, 
they shal l  be substantiated by compliance with FAR 33.97 o r  by t e s t s  
tha t  will provide equivalent r e l i a b i l i t y .  

Reverse thrust operation sha l l  have no detrimental e f f e c t  on the 
a i r c ra f t  from contamination of cabin a i r ,  exhaust gas Impingement on 
structure or  ingestion of debris i n t o  the engine a i r  intake. 

In addition, a t h r o t t l e  interlock i n  the thrust r e y e r s l n g  

(c) 

11. FAR 21.21(b)(2) and FAR 25.1141 - Enqine Control Systems 

(Ref 1 and Ref 6) 

The powerplant control system sha l l  be investigated t o  show t h a t  no slngle 
fa i lure  o r  reasonable combination of fa i lures  i n  the a i r c r a f t  ins ta l led  
components of the systern will cause a hazardous condition which cannot be 
safely controlled i n  f l igh t .  

FAR 21.21(b)(2) and FAR 25.1163 - Engine Ignitior! System 

. 

12. 

(Ref 1) 

The engine i g n i t i o n  system sha l l  be caiabie of i n f l i g h t  res ta r t ing  inde- 
pendently of the main generating system. 

13. FAR 21:21(b)(2) and FAR 25..1189 - F l u i d  Shutoft Valves 

(Ref 1 ) 

(a) The fuel and hydraulic f l u i d  shutoff valves shal l  be of fireproof 
construction or shall be located such t h a t  a powerplant f i r e  w i l l  not 
a f fec t  t h e i r  operation. 

(b) The fuel shutoff valves t o  the engine shall be located such tha t  
s h u t t i n g  off fuel will n o t  be prevented i n  the event of a s t ructural  
fa i lure  of the engine moun t  causing separation of the engine from the 
ai rpl ane. 

* .  



4. FAR 21.21(b)(2) and (new) FAR 25.1305(x) - Air Turbine . .  Starters 

IO. 

The air turbine starting system sha l l  incorporate a means of i.ndication t o  
the f l i g h t  crew when the turbine s t a r t e r  .Is energized by the a i r  starting 
sys tern. 

15. FAR 21.21(6)[2) and Proposed FA? 25.981 - Fuel Vapor’ lqnition Protection 
b (Ref 1 )  

The fuel system shall be protected against  ignit ion of fuel vapors i n  the 
tanks and t a n k  venting system fron l ’ igh tn ing  strikes. 
requirement shal l  be based on the following: 

(a) 

Compliance w i t h  t h i s  

Protection against ignit ion of fuel vapor i n  or emanating from the 
vent ou t le t s  by direct  or swept l i g h t n i n g  s t r ikes ,  as app l i cab le ,  and 
from corona, plasma, s t reazer ing,  o r  b las t  effects .  

(b) Protection against vapor i g n i t i o n  from arcihg caused by direct  or  
swept s t r ikes  on insulated components such as f i l t e r  caps and access 
plates . 
Protection aga ins t  penetration of t a n k  structure by d i rec t  o r  swept 
s t r ikes  . (c) 

(d )  Protection of e lectr ical  system components which may be adversely 
affected by induced voltase surge. 

76. FAR 21.21(b)(2) and FAR 25.939 - Neoative Acceleration 

(Ref 1 )  

I t  sha l l  be demonstrated t h a t  under conditions of negative acceleration 
appropriate t o  the operation o f  the airplane that  engine nalfunction due 
t o  fuel supply interruption does not occur and that  no hazardous condition 
w i l l  r e s u l t  from the effects o f  negative acceleration on other systems i n  
the airplane.  

FAR 21.21(b)(2) and (new) FAR 25.939tc) - Compressor Blade Vibration 

(Ref 6 )  

17. 

The engine i n s t a l l a t i o n  shall be investigated t o  show t h a t  compressor 
blades are n o t  adversely affected by i n l e t  airflow characterist ics under 
various f l i g h t  conditions ( s t a l l ,  yaw, rotat ion,  e tc . )  such as t o  cause 
blade vibration stresses i n  excess of s t r e s s  levels which have been sub- 
s t an t i a t ed  as satisfactory for continuous operation. Q3 



11. 
0 

. 
-9. FAR 21.21(b)(2) and FAR 25.1183 - ..1. Lines . . . - . * - . - . -  and Fittinqs 1 . -  

. (Ref 6)  

The mer l a n t  installation should be designed to minimize the ossiblity 
Of f m a  le fluid leakage of ai-rcraft installed components on o t  sections 
o f  the engine htch will result in a fire or exposion hazard. 

P I  r: 



. . 
e .  . 

12. 
0 

FLIGHT TEST SPECIAL CONDITIONS . .  . 

1. FAR 21.21[b)(2) - Operational V-N Envelope 

With the airplane i n  the cruise configuration, the posit ive maneuvering 
load factors a t  which the onset of buffeting occurs must be'determined for  
the ranges of airspeed or  mach number, weight and a1 ti tude  for which the 
airplane is  t o  be cer t i f ica ted ,  except t h a t  load factors greater t h a n  the 
structural l imitations need not be investigated.  The envelopes of load 
factor versus speed and al t i tude so determined must provide a sufficient 
range of speeds and load factors for normal operations (0.5 g's minimum). 
Probable inadvertent excursions beyond the  boundaries of the buffet onset 
envelopes must not result i n  unsafe conditions. 

Information shal l  be included i n  the a i rp lane  F l ight  Manual which will 
permit the f l i g h t  crew to determine the combinatjons of al t i tude,  speed, 
weight, and maneuvers which may be flown without encountering such conditions. 

FAR 2.21 (b)(2) - Environmental Test ing 
. 
1 2. 

(Ref 1 )  

Th i s  special condition requires that  one or more tes t  a i r c ra f t  be instru- 
mented a t  the p i lo t ' s  s ea t  ana a t  a i r c r a f t  C.G. t o  record vertical and 
horizontal accelerations , frequencies and amplitudes of the dynamic response 
of the a i r c ra f t  t o  turbulence. These data s h a l l  be correlated w i t h  the 
p i lo t ' s  qual i ta t ive assessment o f  his a b f l i t y  t o  see and use his f l i g h t  . 
instruments and safely control the a i r c r a f t  during the turbulence encoun- * 

tered. 
as incremental vertical  accelerations rceasured a t  the C.G. of the a i rcraf t .  
The degree of turbulence, as defined by t h i s '  document, which is encountered 
during the f l i g h t  t e s t s  will be noted i n  the AFM. 

Turbulence has been defined i n  a document on Atmospheric Turbulence, 

3. FAR 21.21(b)(2) and FAR 25.307 - Out-Of-Trim Condition 

(Ref 2)  

The a i r c ra f t  must have satisfactory maneuvering s t a b i l i t y  and controllabili ty . 
with the degree o f  out-of-trim which might  be reasonably expected i n  service. 
The degree of out-of-trim will be tha t  which results from a three-second 

. movement of the primary longitudinal trim system a t  i ts  highest rate w i t h  
no aerodynamic load i n  both the  airplane nose up and nose down directions, 
or the maximum mistrim t h a t  can be sustained by the  autopilot  while main- 
taining level f l i g h t  in the h i g h  speed cruis ing cond i t ion ,  whichever is 

camp1 i ance \.ti t h  maneuvering stahi 1 i t y  p o r t i  on of t h i s  Speci a1 Condi ti  on 
requires t h a t  the s t i c k  force per g curve have a posi t iye slope between -1 

greater. 



13. 

g and t2.5 g's a t  speeds up t o  YFC/MFC and there sha l l  be no reversal i n  
ei ther  control sensing o r  elevator force slope up t o  VDF/MoF. 

Compl i ance wi t h  the control 1 abi 1 i t y  portion of the  Speci a1 Condi ti on requi res 
that  i t  shall  be possible t o  produce a t  least 1.5 g's for recovery from an 
overspeed condition a t  VDF/!IDF us ing  the elevator alone and w i t h  not more 
than 125 pounds of elevator st ick force o r  it sha l l  be possible by use o f  
the longitudinal trim systen t o  produce 1.5 g's  for  recovery while the  125 
pound elevator s t ick  force is being applied. 
buffeting or other phenornena of such intensi ty  as t o  be a strong deterrent 
t o  further application of e levator  stick force occurs a t  a lesser  force 
and prior t o  developing 1.5 9's. the trim requirement must be met while 
that  force is being applied. 

The loads imposed on the airplane by these conditions sha l l  n o t  exceed the 
strength requirements fo r  the airplane. 

I n  those instances where 

4. FAR 21.21(b)(2) - Inf l iqht  T h r u s t  Reversal 

(Ref 1) 

Boeing will establish tha t  no condition tha t  couid jeopardize the capability 
of the airplane to  terminate i ts  f l i g h t  safely w i l l  result from the inf l igh t  
application of. reverse thrust unless i t  can'be s h m n  t h a t  the mans t o  
prevent inadvertent application of reverse t h r u s t  provided i n  accordance 
w i t h  FAR 25.1155 is suf f ic ien t ly  effect ive to es tab l i sh  t h a t  the possibil i ty 
o f  i n f l i g h t  reversal, inadvertent or del ibercte ,  is extremely crnlikely. 
The conditions and/or operation procedures under which the thrust reverser 
can be returned t o  the forward thrust position s h a l l  be defined and 
demonstrated. 


